S100A4 regulates migration and invasion in hepatocellular carcinoma HepG2 cells via NF-κB-dependent MMP-9 signal.
We previously showed that the calcium-binding protein S100A4 is overexpressed and related to metastasis in hepatocellular carcinoma (HCC). However, whether S100A4 participates in the regulation of metastasis and its mechanisms in HCC is mostly unknown. Given the associations of S100A4, nuclear factor-kB (NF-kB/RelA) and MMP-9 with metastasis in a variety of malignancies, we explored a potential role of S100A4 in HCC metastasis and its mechanism. 20 patients with HCC invasion (Lymph node metastasis, microvascular invasion, major portal vein invasion and intrahepatic metastasis) and 20 patients without HCC invasion were included. These tissues were detected for the expression of S100A4, NF-kB/RelA and MMP-9 by immunohistochemistry and quantitative real time polymerase chain reaction (Q-PCR). Correlation between the expressions of S100A4, NF-kB/RelA and MMP-9 with the invasion was analysed. The expressions of S100A4, nuclear factor-kB and MMP-9 was evaluated in HepG2 cells by western blot and immunohistochemistry. HepG2 cells were stably transfected with S100A4-specific small interfering RNA (S100A4 siRNA) to knockdown of S100A4, then transiently transfected with S100A4 cDNA to rescure the S100A4 level and evaluated for effects on invasion and expression analysis for molecules involved in invasion. After the HepG2 cells recurred the S100A4 levels, the HepG2 cells was treated with 5 µM Pyrrolidine Dithiocarbamate (PDTC) (a selective NF κ B inhibitor) to inhibit the NF-kB activity, or treated with Batimast (BB94: a MMPs inhibitor) to inhibit the MMP-9 activity. The expression analysis for molecules involved in invasion was analyzed. A significant increase of S100A4, NF-kB/RelA and MMP-9 expression in HCC tissues with invasion than that of without invasion. A positive correlation was observed between S100A4, NF-kB/RelA, MMP-9 and invasion, respectively. In addition, S100A4 was positively correlated with NF-kB and MMP-9. S100A4 siRNA mediated knockdown of S100A4 in HepG2 cells resulted in significant reduction in the NF-kB activity and MMP-9 expression, and dramatically decreased its invasion. Moreover, the HepG2 cell metastatic potential was rescued by overexpression of S100A4 completely, at the same time, the NF-kB activity and MMP-9 expression was also increased. Pretreatment with PDTC or BB94 was observed to significantly reduce NF-kB activity and MMP-9 expression and dramatically decreased S100A4 -induced invasion. Our findings indicate that S100A4 contributes to HCC metastasis by activation of NF-kB dependent MMP-9 expression, suggesting S100A4 as a novel diagnostic biomarker and therapeutic target in HCC.